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Inserentenverzeichnis 


Liebe Freunde der taktischen Medizin 
und der CMC-Conference, 


die erste virtuelle Combat Medical Care Con- 
ference 2021 stand unter den Sternen der 
Pandemie, der Digitalisierung und der Online- 
Vortrage. 


Und auch wenn dieses digitale Format 2021 
keine CMC-Conference war, wie wir sie alle 
bisher gewohnt waren, mit dem wichtigen 
Treffen und dem Austausch mit Freunden, dem 
Networking, der Industrieausstellung sowie der 
gemeinsamen Party im Roxy, bin ich erleichtert 
und froh, sie dennoch durchgeführt zu haben. 





Der Fort- und Weiterbildungscharakter der CMC-Conference konnte 
durch die virtuellen Möglichkeiten mit der Zuschaltung von hochran- 
gigen und erfahrenen Referenten aus der ganzen Welt sogar noch 
gesteigert werden. Ich bin allen Referenten und Workshopleitern 
sehr dankbar, sich dieser Hürde des „ins Leere vortragen” vor dem 
heimischen Rechner gestellt zu haben und den Teilnehmern der Kon- 
ferenz somit Zugang zu einer großen on-demand Wissensdatenbank 
ermöglicht zu haben. 


Nach dem e-paper zur taktischen Medizin 2020, welches die Zeit bis 
zur verschobenen CMC-Conference 2020 überbrücken half, ist dieses 
e-paper nun ein Ausschnitt von Inhalten, Abstracts und Ablauf der 
virtuellen CMC-Conference 2021. 


Ich wünsche viel Spaß beim Nachlesen der CMC-Conference 2021 
und freue mich, alle am 05. und 06. Juli 2023 wieder vor Ort in Ulm/ 
Neu-Ulm auf der CMC-Conference 2023 treffen zu dürfen. 


Mit kameradschaftlichen Grüßen 


Euer 
Florent Josse 
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„Now, more than ever” 


Die Combat Medical Care Conference 2021 in Zeiten einer Pandemie 


S.Weber 


Zum bereits vierten Mal wurde am 13. und 14. Juli die Combat 
Medical Care (CMC) Conference 2021 unter dem diesjährigen 
Motto „now, more than ever” veranstaltet. Die Entwicklung und 
Fortbildung der Versorgung von Verwundeten in Militär- oder 
Polizeieinsätzen kennt keinen Stillstand. Die Motivation und 
Einsatzbereitschaft der Organisatoren war dementsprechend 
groß, die diesjährige CMC der weltweiten SARS-CoV-2-Pande- 
mie zum Trotz stattfinden zu lassen. Dazu präsentierte sich 
das diesjährige Symposium in neuem Gewand - als virtuelle 
Veranstaltung. 


Die Deutsche Gesellschaft für Wehrmedizin und Wehrpharmazie 
e.V. (DGWMP) war auch dieses Mal verantwortlicher Veranstalter. 
Die Zusammenarbeit zwischen dem Bundeswehrkrankenhaus Ulm, 
insbesondere der Klinik für Anästhesiologie, Intensivmedizin, Not- 
fallmedizin und Schmerztherapie mit Herrn Oberfeldarzt Dr. Florent 
Josse als Projektoffizier (wissenschaftliche Leitung), dem Ausbil- 
dungszentrum Spezielle Operationen (AusbZSpezlOp) Pfullendorf 
(verantwortlich für den CFR-Arbeitskreis) und die Tactical Rescue 
& Emergency Medicine Association (TREMA e.V., verantwortlich 
für das TEMS-Symposium) hatte sich bei den drei vorherigen Kon- 
ferenzen bewährt und stellte sich auch dieses Mal als Erfolg bei der 
Gestaltung heraus. 


Als Veranstaltungsort der diesjährigen CMC unter Pandemiebe- 
dingungen wurde das spezialisierte Real-Time Community und 
Management Tool talque ausgewählt, um den Spagat zwischen 
Hygienebedingungen einerseits und dem internationalen, 
fachlichen Austausch rund um taktische Medizin andererseits 
zu meistern. Die Teilnehmer mussten sich dafür im Vorfeld auf 
der Onlineplattform registrieren und ein Nutzerkonto anlegen. 
Damit hatten sie dann Zugang sowohl zu den xx Vorträgen inkl. 
Live-Diskussionen während der Konferenztage als auch den virtu- 
ellen xx Workshops. In den Profilen und Workshops der insgesamt 
25 Industrieaussteller hatte jeder Teilnehmer die Möglichkeit, sich 
zu Produkten für die Versorgung von sogenannten „combat-related 
injuries” zu informieren. Darüber hinaus bestand durch den Mes- 
senger-Dienst der Plattform jederzeit die Möglichkeit zur Interak- 
tion und zu regem Austausch zwischen Dozenten und Auditorium 
als auch den Teilnehmern untereinander. Um dem internationalen 
Charakter gerecht zu werden, wurde das Symposium bilingual (DEU 
u. ENG) durchgeführt. Alle Dozenten und Vortragenden haben viel 
Herzblut investiert und interessante, bereichernde Vorträge erstellt. 


Der erste fachliche Beitrag „11 Jahre seit den Karfreitagsgefechten 
- was haben wir gelernt?” und die anschließende Live-Diskussion 
mit drei beteiligten Soldaten waren eine besondere Einführung 
in die Veranstaltung. Anlässlich des 25. Jubiläums der Einführung 
der Leitlinien für „Tactical Combat Casualty Care (TCCC)” war es 
eine Ehre, dazu einen Vortrag von Dr. Frank K. Butler (CPT, US Navy, 
retired), der Pionier in der taktischen Verwundetenversorgung, zu 
hören. Abgerundet wurde dieses Thema durch einen Vortrag zu 
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den letzten Updates (05. November 2020) der TCCC-Guidelines 
durch Mike Hetzler. 


Um der Fülle an Vorträgen gerecht zu werden, wurde der Lives- 
tream bereits am Abend des ersten Tages in drei virtuelle Räume 
gesplittet. Das Hauptprogramm wurde dann u.a. mit Erfahrungs- 
berichten zu Militärmissionen der Franzosen in Afrika bzw. der 
US-Amerikaner mit einem SRT (Surgical Remote Team) im Jemen 
fortgeführt. Zeitgleich gab es Vorträge in den virtuellen Räumen 
„CBRN” u.a. zum Management von Kampfstoffvergiftungen und 
„Force Health Protection” mit den Herausforderungen während 
eines Afrikaeinsatzes, dem Umgang mit PTBS und zur persönlichen 
Gesunderhaltung während einer Geiselhaft in Syrien. 


Am zweiten Tag wurde der Livestream gesplittet weitergeführt. Im 
Hauptprogramm gab es neben weiteren Einblicken in das mediz- 
inische Katastrophenmanagement bei Terroranschlägen z.B. die 
Christchurch Mosque Shootings vom 15. März 2019 in Neuseeland 
oder dem Bataclan-Anschlag am 13. November 2015 in Paris und 
dem Anschlag am 14. Juli 2016 in Nizza auch Diskussionen zur intra- 
muskulären Anwendung von Tranexamsäure in taktischen Lagen. 
Penthrox®, ein neuartiges Mittel aus der Klasse der Nicht-Opioid- 
Analgetika, wurde durch die Australier beeindruckend demons- 
triert. Ein Höhepunkt im Hauptprogramm, insbesondere für die 
SoldatInnen der Bundeswehr, war wohl der Vortrag von Timothy 
Lomas (CPT, GBR) aus Gao zur Versorgung der deutschen Soldat- 
en beim Selbstmordanschlag am 25. Juni 2021 in Mali. Zusätzlich 
wurden die virtuellen Räume für das TEMS-Symposium bzw. den 
CFR-Arbeitskreis jeweils für die berechtigten Teilnehmer geöffnet. 


Die CMC 2021 auf diese Weise durchzuführen, hat eine in dieser 
Form einmalige Wissensdatenbank zum Thema „Taktische Medizin” 
geschaffen, die über die Veranstaltung hinaus weitere drei Monate 
on-demand abrufbar sein wird und auch für Teilnehmer, die nicht 
an den beiden Tagen registriert waren, noch buchbar sind. 


Nicht allein deshalb, sondern auch, weil Interessierten der tak- 
tischen Medizin aus Militär, Polizei, Rettungsdienst, Feuerwehr und 
Katastrophenschutz wieder eine Plattform der Fortbildung und des 
Austausches geboten werden konnte, betrachten die Teilnehmer 
und Organisatoren die diesjährige CMC trotz widriger Bedingun- 
gen als erfolgreichen Meilenstein. 


Am 05. und 06. Juli 2023 wird dieses Symposium unter dem Motto 
„All in“ zum 5. Mal stattfinden. Hoffentlich dann auch wieder als 
Präsenzveranstaltung, denn keine virtuelle Plattform kann echte Be- 
gegnungen und Diskussionen oder Hands-On-Workshops ersetzen. 


Autor: 
Sebastian Weber 
sebastian10weber@bundeswehr.org 


Concepts of Prolonged Field Care (PFC) 


A. O'Kelly 


The concepts of Prolonged Field Care (PFC) were created by 
Dr. Sean Keenan and SFC Paul Loos in 2014 to meet the require- 
ments found in current medical operations in the Middle East and 
Africa. Studies showed that deployed medics could not medevac 
due to the distance from the field hospital or due to the increased 
operational tempo. Therefore, additional skills are needed to ad- 
dress this deficit. PFC has several medical mnemonics currently 
in use. During the CMC Conference, Aebhric O’Kelly discussed 
the use of the PFC mnemonic “HITMAN” HITMAN stands for the 
following skills areas: 


H ead-to-Toe Exam is an enhanced secondary survey where 
assessments and treatments found during the primary 
survey will be have been found and fixed. This exam will check 
for any missed damages and will reassess all adjuncts and vital 
signs. 


nfections are dealing with burns and open wounds. Since the 

deployed medic spends more time with the casualty, there 
is a risk of having the casualty under their care long enough 
to have an infection set in. Therefore, the medic will debride, 
clean and irrigate all burns and wounds. He will either close 
the wound or use a wet-to-dry dressing for delayed primary 
closure. 


TU and Tidy are checking that the medical adjuncts 
placed in the casualty are still patent, clean and secure. The 
medic will remove all clothing and wash the casualty and wrap 
them in a hypothermia wrap. 
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Mires management. During this phase, the medic will 
reassess the need for pharmacological interventions. He 
will calculate the therapeutic dosing of all drugs administered. 
Documentation is essential to keep track of the medications 
given. 


dministration is when the medic can resupply their 

medical bag. They can grab a bite to eat and hydrate 
themselves. This is where they will document and create longi- 
tudinal observation charts. 


N ursing requirements for the casualty are extensive. Since 
the operational medic will have their patient for an 
extended period. 


As PFC is incorporated into current military operations, it became 
apparent that additional topics needed to be addressed within 
the PFC framework. The nursing care of the patient is not signifi- 
cantly discussed during the PFC curriculum. Therefore, there is 
need for a deeper look into the nursing care requirements when 
treating a critical casualty for extended periods. The CMC work- 
shop discussed the need for nursing skills in PFC and discussed 
the concept of SHEEP VOMIT as a medical mnemonic to cover the 
additional requirements for nursing care. SHEEP VOMIT stands for: 


Skin protection Vital signs 

Hypothermia Oral hygiene 

Elevate the head Massage 

Exercise Ins and outs 

Padding Turn, cough and deep breath. 


Using this mnemonic, the medic will be reminded to assess and 
treat nursing requirements during operational situations where 
they are not able to medevac their casualty and will be required 
to assess and treat their casualty for extended periods of time. 


Author: 

Aebhric O'Kelly 

Rosshaldeweg 21 

Bairsbronn, BW, 72270, Germany 
aok@corom.edu.mt 
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NATO / NATO Partner medical interoperability of TCCC: 


Lessons learned from the organization or security cooperation in europe (OSCE) 


J. Quinn 


i Project Background and Description 


NATO Point of Injury Care Guidelines Interoperability remain a 
challenge across NATO and NATO partners 


E Introductory remarks on Tactical Combat Casualty Care 
(TCCC) adaptation to Line of Contact / Joint Forces 
Operation (JFO) in Governmental and Non-Government 
Controlled Areas of Eastern Ukraine. 


M Organization for Security Co-Operation in Europe (OSCE) 
Point of Injury Care Guidelines (“POIGs”) review and 
analysis from TCCC 


E Patient case reviews of TCCC, DCR/RDCR/DCS in Ukraine 
amongst the COVID-19 pandemic 


i Workshop Scope 


Standard NATO Medical interoperability at point of injury 
care is based upon the TCCC paradigm. The standardization 
process, TCCC compliance and clinical feedback through the 
Committee on Tactical Combat Casualty Care (CoTCCC) is a 
process. Compliance with TCCC feeds into Remote Damage 
Control Resuscitation/Damage Control Surgery (RDCS/DCS) 
and overall best clinical outcomes from war fighting and war 
related injuries. This process is rooted in evidence-based medi- 
cine and best practices, it is only as good as a data put in. The 
scope of this workshop will focus on NATO and NATO partner 
states/entities and the TCCC-RDCR-DCS continuum of care. 


Hybrid warfare, hybrid warfare systems within the Ukrainian 
and neighboring countries context. It will be anecdotal and 
practical information from the past three years of war fighting 
activity in eastern Ukraine from the OSCE, Ministry of Defense 
for Ukraine and other defense forces. This will be case studies, 
descriptive in nature and will provide a lessons learned format 
in keeping with NATO standards and lessons learned process. 


The OSCE Special Monitoring Mission to Ukraine (SMM) was 
deployed on 21 March 2014, following a request to the OSCE 
by Ukraine’s government and a consensus decision by all 57 
OSCE participating States. The SMM is an unarmed, civilian 
mission, present on the ground 24/7 in all regions of Ukraine. 
Its main tasks are to observe and report in an impartial and 
objective way on the situation in Ukraine; and to facilitate 
dialogue among all parties to the crisis. 


fi High-Yield Outcomes 


Presentations and discussion on TCCC-DCR/DCS with core 
topics discussed. 


Hi Cross Cutting Themes to be addressed: 


E Pre-hospital casualty care at all supply levels of military 


E (Remote) Damage Control Resuscitation / Surgery (RDCR/ 
DCS) 

E NATO Research and Lessons Learned (LL): OSCE must feed 
morbidity and mortality information into NATO and depart- 
ment of defense trauma registries to share lessons learned and 
to support best practices in DCR/DCS and POI care. 
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fi Deliverables 


M Presentation by John Quinn, Tactical Combat Casualty Care 
(TCCC) adaptation to Line of Contact / Joint Forces Operation 
(JFO) in Governmental and Non-Government Controlled 
Areas of Eastern Ukraine. 

E Organization for Security Co-Operation in Europe (OSCE) 
Point of Injury Care Guidelines ("POIGs”) review and 
analysis from TCCC 

E Casualty rates in the war in Ukraine from 2014 to present, 
battlefield associated deaths in point of injury care impact 
on morbidity and mortality. 


fi Participating Agencies / Professionals 


E CMC participants and presenters 

E Military and Security agencies 

E Participants of Global Health Engagement (GHE) 
M Academic professionals and researchers 


fi Proposed outputs / outcomes 


M Best practice descriptions for point of injury care to Role 2 
in War in Ukraine 


E Post conference report to be published of outcomes and 
best next steps 


E Impact 


He proposed impact of this workshop and presentation series 
in the CMC 2021 Will be sharing of best practices, sharing of 
lessons learned and overall promotion of integration from 
Ukrainian Defense forces, NATO and NATO partners. 


i Conclusions 


E OSCE SMM provides mission monitors to observe the 
conflict in Ukraine 

M Combat threats and risk of trauma remain significant, point 
of injury care standards must apply across all Security 
actors in theater 

E TCCC adaptation for point of injury care, challenges persist 
with access to medical resources and clear clinical gover- 
nance 

M LL: interoperability can save life, adherence to TCCC/POI/ 
DCR standards reduce morbidity and mortality in war 


Author: 

John Quinn, EMT-P, MD, MPH, PhD 
George C. Marshall Center for Security Studies Alumni Scholar 2021 
Prague Center for Global Health 

Institute of Hygiene and Epidemiology 
Charles University 

www.pcgh.lf1.cuni.cz 

ORCID ID: orcid.org/0000-0001-6877-8298 
john.quinn@lfl.cuni.cz 
cuinne@gmail.com 


Intramuscular (IM) Tranexamic 
ACID (TXA) in tactical and combat settings 


Data to support im TXA at the point of injury 


E. N. Vu 


INTRODUCTION: Uncontrolled hemorrhage remains a leading cause 
of preventable death in tactical and combat settings. Recent atten- 
tion on the use of TXA as an adjunct in the management of hem- 
orrhagic shock has resulted in investigations into alternate routes 
of delivery. Balancing tactical priorities, maintaining situational 
awareness and the time and skill required to obtain vascular access 
while under duress, the question was raised as to the potential role 
for IM administration of TXA in the out-of-hospital setting, as soon as 
possible from the point of injury. A working group for the Committee 
for Tactical Emergency Casualty Care was established to review the 
available evidence on this subject. METHODS: Embaseà and Med- 
lineà/PubMedà databases were searched by professional medical 
librarians from the College of Physicians and Surgeons of British 
Columbia, Canada. These databases were sequentially searched to 
assess for evidence on the use of TXA in the following contexts, and/ 
or using the following key words: prehospital, trauma, hemorrhagic 
shock, optimal timing, optimal dose, safe volume, incidence of ve- 
nous thromboembolism (VTE), IM bioavailability. RESULTS: In total, 
186 studies were reviewed. The strength of the available data was 
variable, and ranged from laboratory research, case reports, retro- 
spective observational reviews, with few prospective studies. Current 
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volume and concentrations of available formulations of TXA make it 
amenable to IM injection. Current best-practice guidelines for large 
volume injection (i.e. 5cc) support IM administration in 4 locations 
in the adult human body. There is now new data demonstrating 
complete bioavailability of IM TXA in both healthy subjects and 
those in hemorrhagic shock, with serum concentrations achieving 
antifibrinolysis in a clinically meaningful time. CONCLUSION: The 
available data on the out-of-hospital use of TXA supports its use in 
hemorrhagic shock, with maximal efficacy seen when TXA given 
as soon as possible from the point of injury. Studies on IM TXA are 
limited, but the available data supports complete bioavailability of 
IM TXA with peak concentrations sufficient to achieve antifibrinolysis 
and in operationally meaningful time frames. Balancing the available 
data and risk:benefit ratio, IM TXA should be considered a viable 
treatment option for tactical and combat applications. 


Author: 

Dr. Erik N. Vu, MSM, MD, FRCPC 

910 West 10th Avenue, 2nd Floor, JPPN - ICU 
Vancouver, BC, V5Z 4E3, Canada 

Email: erik.vu@vch.ca 
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Contrast enhanced ultrasound in penetrating 
abdominal trauma: Description of typical findings 
in gunshot- and stab wounds. 


Ch. Richter, R. Schallert, D. Veit, M. Hòpfner 


Purpose: Computed tomography (CT) is the gold standard tech- 
nique in penetrating injuries imaging. In military missions and in 
case of mass casualties availability of CT scanning and capacity of 
airborne transporting to reach a scanner in time may be limited. 
Nevertheless FAST (Focused Assessment with Sonography in 
Trauma) remains the primary imaging examination in abdominal 
trauma. 


In the last decade the additional application of Contrast- 
enhanced ultrasound (CEUS) in blunt abdominal trauma has 
shown promising data. CEUS could close the diagnostic gap 
between FAST and CT scanning and thus back-up shortage of 
diagnostic availabilities in the first approach or in the follow-up 
examinations. 


If CEUS is used in penetrating abdominal injuries caused by 
gunshot or stabbing typical findings have to be considered. 


Material and methods: We report a case of gunshot wound of 
the liver during military mission in Afghanistan and a case of stab 
wound by knife of the left kidney. 


FAST was done in liver gunshot as first diagnostic imaging. CEUS 
was performed additionally in the emergency room (ER) by CX 
50 Philips ultrasoundsystem and ultrasound contrast agent (UCA, 
SonoVue®, Bracco, Italy). CT scanning was performed after stabili- 
zation in ER. CEUS was repeated during and after each following 
operation. 


The stab wound to the kidney was a finding by CEUS in a stable 
patient (Logiq E9 ultrasoundsystem, General Electrics; UCA, 
SonoVue®, Bracco, Italy). Active bleeding was excluded simulta- 
neously. 


Results: The extension of the gunshot to the liver could not be 
estimated on first CEUS examination due to aerodermectasia 
and gas echo extended along the bullet track. Subsequent CEUS 
after first operations revealed that the wound track echo was 
unenhanced in majority. Follow-up CEUS effectively detected the 
wound tract, hematoma, and the liver area injured by the gunshot 
and could accurately reveal necrotic tissue in the injured area. 


CEUS of the stabbed left kidney revealed a triangular area without 
perfusion in the lower pole without extravasation of UCA as sign 
of a probable active bleeding. A diagnostic laparoscopy revealed 
abdominal hemorrhage. The subsequent laparotomy located an 
injury of the renal capsule causing a retroperitoneal hematoma. 
CT scanning was done 4 days after the Operation to rule out an 
urinoma. 


Conclusions: Application of CEUS may provide important im- 
aging for gunshot and stab wounds. But in gunshot injuries the 
diagnostic validity in the initial examination is reduced by gas 
echos along the bullet track. In contrast the stab wound is a 
sharp deep cut and therefore the ultrasound examination is not 
hindered by entrapped air. 


Thus CEUS is an interesting diagnostic tool in blunt and penetrat- 
ing trauma of the abdomen and may be an appropriate tool in 
between FAST and CT or instead of CT in the initial ER phase and 
in follow-ups. 


CEUS may spare time in ER and facilitate decision-making in case 
of mass casualties and may spare transport capacity in military 
missions. 


For the authors: 


Christian Richter 
christian2richter@bundeswehr.org 
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Critical skills in austere environment 


JC de Schoutheete 


Massive bleeding remains the leading cause of preventable 
death in trauma patients. In order to remedy this, various Western 
armies have tested in recent years a concept of “Forward Surgery” 
using Special Operations Surgical Team (SOST). In this context, a 
BEL SOST was deployed in IRQ in 2017. In three weeks' time, it 
took care of more than 250 wounded patients. 


A retrospective study of the SOST casualty logbook was carried 
out, with as primary objective, to evaluate the surgical man- 
agement performed and to compare it with the results of other 
military surgical teams. The secondary objectives were threefold: 
investigate the inadequacy between the actual doctrine and 
patients’ survival; define which invasive procedures should be 
implemented to reduce preventable mortality in prehospital 
environment; implement the actual doctrine. 


This study showed that the fifteen most frequent Damage Control 
Resuscitation and Surgery procedures during these three weeks 
accounted for 87% of all the invasive procedures performed at 
the casualty collection point where the BEL SOST was based. 


Therefore, implementing these procedures in military medical 
doctrine so that they can be performed as quickly as possible 
after a trauma by the lowest echelon possible would reduce 


Muti > di 


nee ENTE, è di ra í A 
= ÆN LIFEGUARD 

ID LIFEGUARD iv 

sg > "+ TAT mi s 

KOMPRIMIERTE GAZE, MULLENOEN BEA | 

COMPRESSED GAUTE, BANDAGES 

weiss, 2-Faltung. € 


Gini do Wartu Daath Pa 
Si tette? 


COMPRESSED GAUZE 





Special Operations Surgical Team (SOST) (Source: JC de Schoutheete) 


preventable trauma-related mortality. It also seems essential to 
teach these critical procedures to surgical teams, both military 
and civilian, before being deployed to combat zones. 


Author: 

Dr. Jean-Charles de Schoutheete 

Queen Astrid Military Hospital, Rue Bruyn 1, 1120 Brussels 
Email: jc@deschoutheete.be 
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RAMP Mass Casualty Triage 


B. Keating 


In recent years the number of high-profile events which required 
a tactical response has increased. From the events of the Pulse 
nightclub to more recent occurrences in Las Vegas. Not only are 
these types of "Black Swan” events more frequent, the casualty 
rates are increasing in number as well. Cited time and time again 
in the after-action reviews of the incidents is a failure to triage ap- 
propriately. In the Fort Hood shooting it was found that there was 
approximately a 70% inaccurate triage rate which led to poorer 
patient outcomes in the end. 


Currently utilized methodologies of SMRT, START and SALT Triage 
when studied are shown to both be ineffective and neither sen- 
sitive nor specific at correctly categorizing critical patients. These 
algorithms suffer from significant flaws that this presentation will 
address including what are considered fatal flaws in their design. 


A newly developed triage algorithm that is scientifically based and 
shown to be more easily remembered and applied is presented 
in this discussion. The Rapid Assessment of Mentation and Pulse 
(RAMP) Triage technique is a simple two step algorithm that cate- 
gorizes patients into one of three categories; delayed, immediate, 
or expected/deceased. This evidence-based approach to triage is 
more easily deployed in the tactical environment and can cross 
over into all manners of mass casualty events in both the civilian 


Geringer Materialeinsatz, große Wirkung 


Die Push ortho Knöchelorthese Aequi 


Einfach, effektiv und möglichst wenig Material - so lautet die 
Devise in der taktischen Medizin. Was im Einsatz überlebenswichtig 
ist, ist im Alltag eher ein Bonus. Aber auch in der Versorgung fernab 
des Feldes wünschen sich Patienten Therapiekonzepte, die diesen 
Maximen folgen. Die Versorgung von Sprunggelenksverletzungen 
erfolgt vielfach jedoch nicht nach diesem Schema. Stattdessen 
werden U-Schienen verschrieben, die stark auftragen und das 
Sprunggelenk nur seitlich sichern. Hier bietet die Push ortho 
Knöchelorthese Aequi eine ideale Alternative: schlank, effektiv und 
einfach anzulegen. 


Denn im Gegensatz zu U-Schienen fixiert die Push Aequi das 
Sprunggelenk über eine rein mediale Verstärkung. Durch ein un- 
elastisches Band über dem Spann werden neben Inversions- und 
Eversionsbewegungen auch Taluskippung und -vorschub begrenzt. 
Über Kreuz gewickelte elastische Bänder sorgen für Kompression 
und unterstützen den Abbau von Schwellungen. Durch diesen 
geringen Materialeinsatz passt die Push Aequi problemlos in jeden 
Schnürschuh. Dennoch stabilisiert sie das Sprunggelenk sehr 
effektiv. Die starke Stabilisierungsfunktion der Push Aequi wurde 
in einer Studie des Fraunhofer Instituts für Produktionstechnik und 
Automatisierung (IPA) auch wissenschaftlich bestätigt: Im Vergleich 
zu vier gängigen, medial und lateral verstärkten Knöchelorthesen 
lässt die Push Aequi die geringste Inversion und Supination zu 
und bietet somit die effektivste Stabilisierung des Sprunggelenks. 


Casualty without signs of 
obvious deth 


Casualty follows 
commands? 


Radial pulse 
present? 


Expectant/ 
Deceased 







Radial pulse 
present? 






Delayed 


Urgent 


Urgent 


and military world. Attendees to this presentation will be able 
bring the information provided back to their respective agencies 
and be able to implement the technique into their local protocols. 


Author: 

Brad Keating 

3973 Shane Valley Trail 
Castle Rock, CO 80109 
bkeating@mvfpd.org 


Advertorial 


Gleichzeitig sichert die Push Aequi 
nicht nur seitlich, wie klassische 
U-Schienen, sondern unterstützt 
durch ihre spezielle Konstruktion 
aktiv die Steigbügelmuskulatur bei 
der Dorsalextension. Damit lässt 
sie maximalen Spielraum für ein 
physiologisches Gangbild. 


Auch in puncto Benutzerfreun- 
dlichkeit und Compliance kann 
die Push Aequi überzeugen. Durch 
Markierungen auf den Bändern 
ist sie einfach und mit nur weni- 
gen Handgriffen anzulegen. Eine 
weiche Schaumlasche auf der lateralen Seite schont die verletzten 
Strukturen und sorgt dafür, dass die Push Aequi auch bei starker 
Schwellung angenehm zu tragen ist. Damit ist die Push Aequi 
ideal für die funktionelle Therapie nach lateralen Knöchelbänder- 
läsionen, aber auch zur Nachbehandlung von Frakturen oder bei 
chronischen Instabilitäten geeignet. 


Ofa Bamberg. 


Weitere Informationen zur Push Aequi sowie eine Zusammen- 
fassung der Studie erhalten Sie über: 
Ofa Bamberg, Ira Stütz, stuetz.ira@ofa.de, +49 170 6314278 
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Wie wach ist die Bundeswehr zu Wasser, Luft und Land? 


Erste Ergebnisse eines Fragebogenprojekts 
R. Stark, A. Kashgar, H. Danker-Hopfe, F. Weber, C. Sauter 


Fragestellung 

Schläfrigkeit bei zivilen Pilot*innen, Flugführungspersonal und 
Wachpersonal auf Schiffen birgt ein erhöhtes Unfallrisiko. 
Offiziell verfügbare Daten zur Situation in der Bundeswehr 
fehlen. In diesem Fragebogenprojekt soll daher geklärt werden, 
ob ein erhöhtes Risiko aufgrund von Tagesschläfrigkeit in der 
Bundeswehr vorliegen könnte. 


Probanden und Methoden 

Mittels einer anonymen Fragebogenerhebung wurden 1712 
Soldat*innen der Marine, der Luftwaffe und einer Kontrollgruppe 
von Soldat*innen mit regulärem Tagesdienst (KG) kontaktiert. Der 
Fragebogen setzte sich je nach Einsatzgebiet aus 18 bis 22 Items 
zur beruflichen Situation und Müdigkeit im Dienstalltag sowie aus 
der Epworth Schläfrigkeitsskala (ESS), der Fatigue Schweregradska- 
la (FSS) und einem Depressionsfragebogen (PHQ-9) zusammen. 


Ergebnisse 

Die Gesamtrückläuferquote betrug n=438 (25,6%). Sie variierte 
je nach Teilstreitkraft: Luftwaffe 14,7% (n=163), Marine 41,3% 
(n=165) und KG 55% (n=110). Die Soldat*innen der Marine 
(46,6%) zeigten signifikant häufiger auffällige Werte in der ESS 
als die der Luftwaffe (31,9%; p=0,009), aber nicht im Vergleich 
zur KG (34,9%; p=0,061). Die Prozentwerte erhöhter FSS-Scores 
unterschieden sich nicht signifikant (p=0,174) zwischen Marine 
(47,5%), Luftwaffe (53,8%) und KG (42,2%). 


Schlussfolgerung 

Nahezu die Hälfte der befragten Soldat*innen der Marine wurde 
als auffallend schläfrig klassifiziert. Die Ergebnisse sind mit einer 
Studie der US-Marine (Shattuck NL et al. 2016) vergleichbar und 
am ehesten auf das spezifische Schichtmodell und den Erhol- 
ungsschlaf beeinträchtigende Faktoren (Lärm, Seegang, Vibra- 
tionen) zurückzuführen. 


Etwa ein Drittel des fliegenden Personals zeigte eine vermehrte 
Tagesschläfrigkeit und mehr als 50% erhöhte Fatigue-Werte. 
Im Vergleich mit einer zivilen Studie waren diese Werte den- 
noch niedriger (Reis C et al. 2016), was mit der durchschnittlich 
kürzeren täglichen Flugdauer mit Rückkehr an den Heimatort am 
Abend zusammenhängen dürfte. 


Zusammenfassend zeigte sich in allen drei Teilstreitkräften bei 
mindestens einem Drittel eine vermehrte Tagesschläfrigkeit und/ 
oder Fatigue, deren Ursachen nachgegangen werden sollte, um 
ein erhöhtes Unfallrisiko zu vermeiden. 


Für die Autoren: 
Dr. Reinhard Stark 
reinhardstark@bundeswehr.org 
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Psychological effects of terrorist attacks on emergency 
responders and possibilities for faster detection 


U. Wesemann, O. Hochfeld, C. Rose, G. Willmund, C. Röhrich 


Introduction: The prevalence rate for PTSD in emergency service 
personnel (ESP) after terrorist attacks ranges between 1% and 
17%, for anxiety disorders between 1% and 14%, and for major 
depression between 1% and 26%. This wide range is attributed to 
different intensities of the terrorist attacks. 


The aim is to develop and validate a questionnaire to reduce stig- 
ma and to optimize the detection rate of soldiers and ESP with 
deployment-related mental disorders by involving their partners. 


Methods: The partners assessed the changes in the soldiers 
with mental disorders following deployment. The answers were 
categorized through thematic analysis and then used to develop 
a questionnaire. The questionnaire asks to rate the changes in the 
partners (soldiers) on a five-point Likert scale. In a pre-test, N=47 
partners of soldiers who had been stationed abroad in the past 
12 months completed the questionnaire. Half of the soldiers were 
diagnosed with a mission-related mental disorder (n=24) and 
the other half (n=23) were not. The presence/absence of mental 
disorders was verified through a psychiatric interview. 
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Findings: Out of 33, the top 24 ranking items with a discrimina- 
tory power >.5 were included in the final version of the question- 
naire. Cronbach's alpha was .98. Preliminary cut-off values were 
calculated by ROC analyses with a sensitivity and specificity of 
over 90 %. 


Conclusions: The main evaluation of the final test version is run- 
ning now with a state and a trait component. Cronbach's alpha, a 
cut-off value as well as sensitivity and specificity are calculated. 
This approach actively addresses the greatest and most pressing 
problem currently facing military psychology in the Bundeswehr. 
Nevertheless, it is only one tool in a complex system of measures. 
Ulrich Wesemann 


For the authors: 

Ulrich Wesemann 

Department of Psychiatry, Psychotherapy 

and Psychotraumatology 

Bundeswehr Hospital Berlin, 
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Care under heat: Focused discussion on heat Stress 
and performance of combat medics 


J. Frassini 


Introduction 

Most modern allied military land operations have been taking 
place in hot climates. Harsh environmental conditions degrade 
both human performance and health. In the fight, heat stress, 
exertion and dehydration can rapidly compromise mental and 
physical skills. Combat medics are frequently subject to an addi- 
tional burden in providing effective lifesaving interventions while 
constrained in their tactical engagement. 


Aim 

1.Investigate the factors that can facilitate the recovery to 
near-baseline physiological status between combat activations 
of highly trained elite warfigheters in hot outdoor conditions, 


2. Discuss the implications on the preparation of combat medics in 
order to sustain their mental/physical performance in the heat. 


Methods 

A group of 33 SOF operators were monitored during a 30-minute 
submaximal self-paced aerobic exercise (running) and the sub- 
sequent 60 minutes of recovery when a fixed amount of water 
was administered. Each participant took a test at low and one at 
high heat stress exposures, calculated using the Wet Bulb Globe 
Temperature (WBGT) Index. Variations of heart rate were detect- 
ed with the use of a dynamic 12-lead ECG recorder, along with 
periodic measures of blood pressure, body weight and running 
distance. Experimental conditions of the trial did not consider the 
additional heat stress generated by the tactical protective gear 
and by the exact combat tempo. 


Results 

The peak heart rate reached at maximum effort was significantly 
higher in the test conducted at higher heat stress level (174.6+10.2 
bpm vs. 166+9.9 bpm; p<0.001). The most relevant difference was 
noticed among those participants that did not reduce the run- 
ning distance in hot conditions, rapidly reaching their maximal 
heart rate. During the first 3 minutes into the recovery phase, 
heart rate dropped 52 bpm on average independently of the heat 
stress level and proceeded with a slope of -1.1 bpm/min. In the 
first 15-20 minutes of rest the curves of heart rate at high and 
low heat stress (WBGT respectively of 22,1+1,2°C and 28,6+1,9°C) 
maintained a parallel separation of about 8.5 bpm. The weight 
loss was used to assess the hydration status. At mean WBGT val- 
ues of 28.6°C, the average total weight loss was 1520+200 gr. No 
significant difference between the tests at high and low WBGT 
values was noticed at the end of the effort, while increased losses 
were registered during the recovery at higher heat stress levels. 
In the recovery phase and independently from the WBGT values, 
the heart rate returned to baseline values after 45-60 minutes and 
the body weight stabilized between 30-45 minutes, with faster 
results in the subjects with 3 to 5 hours of aerobic training per 
week. The trend in systolic and diastolic blood pressure values 
reflected the loss in body weight. 
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Discussion 

Recent studies have shown that at increasing levels of WBGT 
there is a reduction in physical/mental performance and an 
increased incidence of exertional heat illness. The dynamic situ- 
ations where the combat medics operate often involve repeated 
physical efforts with intensity and duration that vary according 
to the circumstances with limited possibility for rehydration and 
rest. Thus, heat stress has the potential to affect the ability of 
performing effective medical interventions by tactically engaged 
first responders. Best practices among soldiers and athletes use 
work-rest cycles and hydration strategies to succeed in hot envi- 
ronments. According to data collected in this trial and in studies 
available in literature, it is reasonable to speculate that an aerobi- 
cally fit soldier may require not less than 45-60 minutes of rest and 
rehydration before returning at near-baseline physiological pa- 
rameters when exposed to a 30-minute continuous submaximal 
physical activity at WBGT of 28-31°C. In the same range of WBGT, 
rehydration requires not less than 1500 gr of fluids to replenish 
the sweat loss, mainly occurring during the first 30 minutes in 
the recovery phase. The importance of maintaining a 3-5 hour/ 
week aerobic fitness for faster post-exertional recovery should be 
strengthened in individuals who favour mainly isometric and re- 
sistance training, which does not seem to provide benefits in this 
regard. Soldiers, especially if critical to the medical safety of the 
unit, should be aware of the additional cardiovascular burden in 
the heat and be able to self-regulate their effort in order to avoid 
exercising at maximal heart rate and risk premature exhaustion. 


Conclusion 

Awareness of the problem and structured training profiles are es- 
sential to prepare combat medics to sustain reliable performance 
levels and avoid incapacitation when providing casualty care 
in environmental conditions at high risk of heat stress. Further 
studies are needed to address the detriment more specifically for 
specialized medical skills in realistic tactical conditions. (Main Ref.: 
Frassini J, Nocca P. Physical Activity, Hydration and Thermal Stress. 
GMedMil 2015;165(3):275-294). 
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Multipurpose applicability of the rescue blanket 


(Multimodale Verwendung der Rettungsdecke) 


M. Isser, B. Wallner, H. Salchner, F.J. Wiedermann, T. Schachner, W. Lederer 


presented by M. Isser at Combat Medical Care Conference 2021 
on July 14, 2021 


Rescue blankets were developed as polyethylene terephthalate 
foils with a thin aluminum coating by the National Aeronautics 
and Space Administration (NASA) in 1964. Originally, these 
blankets were used by Marshall Space Flight Center to protect 
exterior surfaces of spacecraft from radiated heat. Nowadays, the 
low-weight and low-bulk foils with their characteristic silver and 
gold surfaces are essential parts of first aid kits and backpacks. 
Blankets can protect from and treat hypothermia by reducing 
heat loss from convection, evaporation, and thermal radiation. 
However, it is important to avoid direct skin contact with the 
foil as this would increase thermal conductance. In 2015, when 
Tactical Alpine Medicine was introduced by Tyrolean Mountain 
Rescue, we started to scientifically evaluate the multiple functions 
of rescue blankets. In 2016, we adopted the “napkin technique” 
from CMC Ulm as the preferred mode of application. 





Rescue blankets potentially protect from solar radiation when used for facial 
protection and as makeshift sun goggles 


Our study with optometric measurements showed that rescue 
blankets are transparent to visible light and effectively block 
ultraviolet light. We are aware that our conclusions on transpar- 
ency are restricted to the commercially available version of the 
rescue blanket and do not apply to the military version with 
altered coating. In our study transmission of ultraviolet B rays 
was less than 1% for the single layer. We concluded that rescue 
blankets potentially protect from solar radiation when used for 
facial protection and as makeshift sun goggles. 


Furthermore, we demonstrated that a single-layer rescue blanket 
could sufficiently reflect infrared radiation to render detection of 
a body shape impossible. It did not matter whether the gold or 
silver side faced up as the transmission of near-infrared radiation 
in the infrared-visible radiation boundary region was very low. 





Rescue blankets as makeshift tourniquets when urgent bleeding control is needed 


In addition, we detected that blankets show impressive tensile 
strength, indicating that they have the potential to serve as 
temporary pelvic binders or even as makeshift tourniquets when 
urgent bleeding control is needed. However, it is important to use 
newly manufactured rescue blankets as flexibility diminishes with 
the ongoing loss of plasticizers in older samples. 


Finally, we demonstrated that rescue blankets, when applied wet, 
are suitable as chest seals with good occlusive and adherence 
properties. Fixation on two sides of the dressing is sufficient to 
provide an outlet for entrapped air and sufficient sealing of the 
chest wound. When tested in an animal model, rescue blankets 
were superior to plastic foils from a gauze package and proved 
to function as a potent makeshift chest seal. This is particularly 
important in emergencies where no commercial chest seal is 
available. 


In conclusion, our investigations of these fascinating multi- 
functional tools showed a considerable potential for numerous 
alternative applications. Rescue blankets are strong enough to 
function as a triangular arm-sling, figure-of-eight bandage and 
alternative tools for transportation in remote areas. Rescue blan- 
kets are potential makeshift pelvic binders and tourniquets in 
bleeding emergencies and can function as makeshift chest seals 
for sucking chest wounds. Rescue blankets can even substitute 
for sunglasses to protect against snow blindness on glaciers. 
Transparency and optical properties in the military version of the 
rescue blanket will differ from the commercially available version 
due to the altered coating. Specific optometric investigations of 
the military version of the rescue blanket are needed. 


Literature with the authors 
For the authors: 


Prof. Dr. Wolfgang Lederer 
E-Mail: wolfgang.lederer@i-med.ac.at 
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Terrorist attacks in Paris: managing mass casualties 


in a remote trauma center 


F. Femy, A. Follin, Ph. Juvin, A.-L. Feral-Pierssens 


Abstract 

Objective: On 13 November 2015, Paris was the target of multi- 
ple terrorist attacks responsible for a massive influx of casualties 
in emergency departments (EDs). Because of the activation of 
a local crisis plan and the arrival of extra staff, our capacities in- 
creased markedly. Our aim was to analyze whether our center, in 
this challenging context, efficiently managed this massive influx 
of patients. 


Patients and methods: We carried out a monocentric retrospec- 
tive study. All patients received in the first 24 h were included 
(isolated psychological trauma with no physical injury excluded). 
Our main endpoint was to assess patient diversion through early 
secondary transfers ( < 24 h) because of an overrun of our capac- 


Three (7%) patients were transferred after ED management to a 
nearby hospital within the first 24 h for minor orthopedic surgery. 
There was a significant increase in medical/surgical staff (eight ED 
physicians instead of two; six intensivists vs. two; three orthopedic 
surgeons vs. one). Among the victims, 71% had firearms wounds 
and 30% had open fractures. Twenty surgeries were performed in 
the first 24 h. There were no in-hospital deaths. 


Conclusion: Faced with an unusual event and thanks to the 
increase in staff, our operating capacities increased. Our center 
took charge of almost all victims. Patient diversion concerned 
only three patients transferred to a nearby hospital for minor 
orthopedic surgery. 








ities. For the authors: 
Florent Femy 
Results: A total of 53 victims were sent to our center in a 4 h Florent.femy@aphp.fr 
timeframe; 12 patients were excluded (no physical injury). We 
analyzed 41 victims. Their median injury severity score was 4 (1;9). 
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Tactical Medicine and Tactical Combat Casualty Care: 


Singapore's Perspective 
D. Chew 


Even though Singapore is a relatively safe country with low inci- 
dences of violence, constant vigilance is key to security . Over the 
years, Tactical Medicine and TCCC have gone through significant 
development and adoption in Singapore. The evolution of med- 
ical care in austere environments has been key in our capability 
development and improving the operational efficiency of the 
uniform personnel from different agencies and services. Case 
studies will be discussed in this presentation to give the audience 
a better understanding on the impact of Tactical Medicine and 
TCCC in the management of casualties in terrorist attacks and the 
battlefield both current and future. 
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“Junctional Tourniquet use in the Modern Combat 


Environment” 


R. Hilsden 


Brief Description 

Modern conflicts have changed the injury patters seen in combat 
casualties. Many patients are the victims of blast injuries and 
improvised explosive devices. These weapons cause multiple am- 
putations and pelvic disruption resulting in a devastating injury 
pattern. Junctional injuries are injuries that occur between the 
extremities and the torso. Junctional hemorrhage is a challenge to 
control with external compression and is not amenable to conven- 
tional tourniquet application. A junctional tourniquet is an exter- 
nal compression device which compresses the aorta or ileac artery 
restricting blood flow and preventing hemorrhage. These devices 
have recently been incorporated into combat casualty care. 


Outcomes 

The combat vascular surgery working group out of Western Uni- 
versity set out to align the experience of combat injuries with the 
new capability of junctional tourniquets. We suggest an algorithmic 
pproach for the use of junctional tourniquets in combat casualty 
care. 


Patient Population 
This research applies to all military personal potentially exposed 
to combat threats which may result in junctional injuries. 


Conclusions 

The vascular surgery working group successfully developed 
clinical decision tools for the use of junctional tourniquets though 
the phases of combat casualty care, up to the receiving surgical 


facility. Firstly, junctional tourniquets should not be considered 
during the care under fire phase. Once the environment has 
shifted to tactical field care, and beyond, junctional tourniquets 
should be available, and their use considered. The most frequently 
considered case is the application of a junctional tourniquet for 
a wound above the level which a conventional tourniquet could 
be applied, and after pressure and packing have failed to control 
the hemorrhage. Junctional tourniquets may also be effective 
for the situation where injuries occur below the level of conven- 
tional tourniquet application, but conventional tourniquets have 
failed to control the hemorrhage. In addition, the circumstance 
where hypotension persists despite adequate control of external 
hemorrhage bilateral application of junctional tourniquets may 
temporarily support blood pressure for the purpose of transport. 
Finally, a casualty with a junctional tourniquet in place is a signal 
to providers at the receiving surgical support facility that the 
patient is severely injured. Care of such patients should proceed 
immediately to the operating room where the junctional tourni- 
quet should remain in place until adequate measures have been 
taken to achieve proximal vascular control. As junctional tourni- 
quets become more commonplace future research opportunities 
should focus on the safety and efficacy of junctional during tacti- 
cal evacuation care. 
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EMV+ | SAROS" 4000 


Revolutionizing Battlefield Oxygenation 
and Ventilation Therapy 





Medical oxygen is essential for oxygenation and ventilation therapy, but its availability is limited, 


especially in remote combot areas. 


Together with the ZOLL EMV+ portable ventilator, the CAIRE SAROS 4000 portable oxygen concentrator 


supports the clinical treatment of deployed military forces and helps to improve operational efficiency." 


The unique combination of these two field-proven devices can also help to solve related problems 


commonly found in combat environments: 
Depleting oxygen supplies during therapy 
Size and weight challenges of traditional oxygen tanks 
Logistical supply and resupply complications 


Bottle exchange and potential personal endangerment 


In a comparative test with other leading portable ventilators, the combination of the EMV+ and the 
SAROS oxygen concentrator achieved the highest FiO, concentration among all tested devices.’ 


ZOLL 


